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• High sulfur absorption capacity
• Reduce concentration of sulfur species to sub ppm 

levels 
• High selectivity for targeted species
• Ability to operate in reducing gas environments
• Low cost
• Safe and easy disposal
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Sorbent Capacity (3.12% on weight basis)

Natural Gas Desulfurization 

LPG Desulfurization

Sorbent Requirements

Performance Comparison

Natural Gas Odorants
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Sorbent Regenerability

T Adsorption= 20oC                 
T Regeneration = 350oC

Sorbent can be regenerated with clean natural gas or hydrogen

0

2

4

6

8

10

12

0 100 200 300 400 500 600 700 800 900 1000
Time (min)

C
on

ce
nt

ra
tio

n 
(p

pm
)

TDA's SulfaTrap-
BR3

Siemens 
Sample 5

Siemens 
Sample 4

Grace X 
Zeolite

Norit RGM3, 
Activated Carbon

T=20°C, DMS Inlet=12 ppmv, TBM Inlet=8 ppmv, THT 
Inlet=8 ppmv, GHSV=60000 h-1
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Norit RGM3, Activated Carbon Grace Zeolite X  2%Cu 4%Fe/MFI (Seimens)

Dashed Lines - Tested in natural gas with 45 ppmv water
Solid Line - Tested in dry natural gas

SulfaTrap-R1 (tested at Siemens)

Effect of Water Content in Natural Gas

T= 20°C, P= 3 psig, DMS Inlet= 
12.4  ppm, TBM= 9 ppm, 

THT= 9 ppm in Natural Gas, 
GHSV= 60,000 h-1

Pipeline gas may contain up to 155 ppmv of water vapor
TDA’s sorbent perfoms well in the presence of water

A demonstration with Siemens Power 
Corporation showed 2.2 L sorbent  
removed all sulfur for over 6,500 hrs

A demonstration with Siemens and 
Logan Energy in Fuel Cell Test Center 
Facility in Johnstown, Pennsylvania 
and a  US Army base at Fort Meade, 
MD is underway

2.2 L sorbent removed all sulfur for 
over 8,000 hrs

H2S EM DMS TBM THT NPM Total S
ppmv ppmv ppmv ppmv ppmv ppmv ppmv
0.10 0.07 0.45 0.59 0.61 0.52 2.39

Average concentration of sulfur species in 
Pittsburgh pipeline gas:

*Data provided by Gordon Israelson, SPC
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JP-8 Feed Analysis

Sulfur Removal from JP-8
TDA’s sorbent can also 

desulfurize JP-8 fuel
The sulfur capacity of 

the sorbent is measured as 
0.72% wt. (g S removed per 
g sorbent)
The sorbent could also be 

regenerated by 
temperature swing 
(average sulfur capacity 
~0.35%wt.) 

T=60°C, Sulfur Content= 
~3,000 ppmw, LHSV= 1 h-1

(Flow = 0.12 ml/min, 3.0 g 
sample)

TDA’s SulfaTrapTM-P sorbent achieves 0.63% and 
2.35% wt. capacity at GHSV of 30,000h-1 and 

5,000h-1, respectively

TDA’s SulfaTrapTM-P sorbent achieved 
0.51% wt. pre-breakthrough sulfur capacity 

with commercial LPG tank

25 cc sorbent desulfurized the whole 
content of 20 lb LPG tank
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Ethyl Mercaptan Diethyl disulfide

GHSV = 30,000 h-1   

13 ppmv EM

GHSV = 5,000 h-1       

25 ppmv EM

T=20°C, P=5 psig, GHSV= 5,000-30,000 h-1, Ethyl Mercaptan Inlet = 
13 ppmv–25 ppmv

TDA’s SulfaTrapTM-R1 sorbent exhibits very 
high sulfur capacity
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•Three other demonstrations are underway with 125 kW CHP systems in the 
US and Europe (in Italy and Germany)

SulfaTrapTM-P 
Sorbent

LPG Fuel Tanks

75 W MesoGen
SOFC Battery 
Charger

Field Test results 
with 75W MesoGen 

LPG-fed SOFC 
battery charger 
were successful

• Liquified petroleum gas 
(LPG) has higher power 
density than natural 
gas on volume basis 

• LPG-fed systems are 
suitable fuel for 
portable systems and 
applications in remote 
locations

• Mercaptans (mostly 
ethyl, n-propyl and 
isopropyl mercaptans) 
are the primary sulfur 
species in LPG


